"
.
,

COI03 COBETCKUX
COUMANUCTUYECKNX
PECNYBNANK

TOCYQAPCTBEHHLIA KOMWTET
NO U3OEPETEHNAM WU OTKPHLITUAM
NPU FKHT CCCP

(s1)s

w SUm_1677225 Al

E 21 8B7/28

OHMCAHME MBOBPETEHMFI

K ABTOPCKOMY CBMAETEﬂbCTBY

(21) 4636570/03

(22) 29.05.89

(46) 15.09.91 610n. N 34 :

(71) HayuHo-nccnegosatensckui ropuopyn-

HER uucrmyr

(72) E.A.Meanenxo, A.1.33Auesa u n B Cw

NeHxo

(53) 622.233.051.77 (088 8)

(56) Asropcxoe cauaerenscTso CCCP

N §167294, xn. €E 21 B 7/28, 1983.
Asropcxoe canperenscreo CCCP -

N 1273490, xn. € 21 8 7/28, 1985.

(54) PACILIMPMTEIII: CKBA)KVIH

) Maoﬁpetenue OTHOCUMTCA X FOpPHOR Npo-
MBILINEHHOCTH U MOXET BuTs ncnonb3osako 8
nneanoynapnux MEXIHUIMAX ANR paclunpe-
Hua cxeaxu. Liens naobperenus — nosuiwe-

nue ycroRumeoct pabor nNHEBMOYA3IPHLIX

Waobperenne oTHOCUTCA XK ropHof npo-
MULWNEHHOCTH U MOXET G1TE UCNONL30BAHO B

NHMEBMOYAIPHMX MEXIHWUIMAX, NPEAHAIHI-

YEHHLIX ANA PACUIKPEHUA CKBAXUH,
- Uensio naobperennn sansercs nosswe-
HMO HagexHOCTH paboTul pacumputens ny-
TeM aBTOM3THYECKOro nepepacnpeaeneHus
PaACXOA3 BO3RYX3 B NHEBMOYAIPHUX Mexa-
Hnu3Max,
Ha ¢ur. 1 npengcrasnen pPacwMpnTens
" cxsaxum, 0B enp; Ha eur. 2 - cevenne A-A
. Ha ¢ur. 1; Ha ¢wr. 3 - cevenne b—b na ¢ur. 2.
PaciumpuTtent CXBaXUH BRAIOYIET KOPAYC
1, HanpaaAsOWMM NMAOT 2. KOMNAEKT P3BHO-
MEPHO Pa3MELIEHHLIX B KOPNYCe NHeBMOoyAap-
Hux08 3 ¢ pabounmm xamepamm 4 n PLIHAMY
5, Bo3gyxopacnpegenutens 6 ¢ H NOABUMHU-

- ' 2 .

MEX3HU3MOB NYTEM 3BTOMATWNECKOrO nepe-
pacnpenenesna Pacxoaa Bo3Ayxa. Pacwmpu-
Tens BKNIOYABT KOPNYC, HANPasnawowmi
NUADT, KOMANEKT NHEBMOYA3PHUKOB, YCTaHOB-
NEeHHBIX H3 XOpNyce, U BO3Ayxopacnpeaeny-

.TenAb C HenoaABUXHuMu Onokamu 7 U

noasuxHuiMu 6noxamu 21, oxeavennuimu Gec-
_xoHevHon rubko Taron 22, Kopnyc cOCTOUT 13
ROABOARUMX CeXUUN, B KaxXACA U3 XOTOPHX

umeeTcn exonHan 11 M euxoaHan 12 xamepu v *

Apoccenupylouiee yCYpoACTBo, cocroaiee U3
8Tynxn 13 M NOANPYXMHEHHOTO KAANaH3 14 ¢
ovsepcTuamm 15, Knanan 3axpennen Ha Wwioke
16. Ha XOTOPOM YCTaHOBNEHB NPYXuHE 17 W
18 u rasxa 19. Npyn wapyweH pasBHOMEPHO-
cm paboru nneamoyaapHukos Gaaroqapa Ha-
Aanuuio rubxon Taru 22 npowcxoant
a38TOMATUNECKOE BHIPIBHUBAHUE NOAYW BO3-
AYX3 B XAIXALA NHEBMOYAIPHKK. I UA.

’

My 6noxamu 7 w nogeoasutnmu cexumnamn 8, 9,

10. B xaxg0f cexuuy umenvca BxoaHas 11w

sux0AHan 12 xamepn 1 apoccennpyiougee ye-
TPORCTBO, cocToRWEe U3 8TYAKH 13 M NOANPY- .
MMHEMHOro xnanana 14 ¢ orsepcrwamn 15,

Knanaw 3axpennen Ha wroxe 16, Ha KOTOPOM
ycranosnens npyxunu 17 u 18 n radxa 19.
Topuwu cexumit 33kpuTh kpuiwxamu 20. Ha

XOHLAX WwTOXOB 16 yCTaHOBAEHH NOABUXHEIE

6noxu 21, xoTopue nocpeacTsom Geckonew-
109 rmbxon Taru 22 cBR3aHu C HENOABMXHb-
My Gnoxamn 7. ’

Pacwupurens ckeaxvn paboraet cneayo-
uium obpazom.

Pacwupurens yCTaHasnnsaor Ha 3abofi,
BIUION3IOT BPAULEHME U NOLIIOT CXATHA BOI-
Ayx 8 8o3ayxopacnpeaenutens 6.
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Cxatuid BO3AYX M3 BXOQHON xamepsl 11
x3XA0R noasoasulen cexynu 9.8, 10 vepe3
orsepcTua 15 NOANPYXUHEHHOrO knanaHa 14
W 3330p ‘Mexay NnocneqHumMu u BTynKoA 13
NOCTYNaeT ‘B BHXOAHYIO kamepy 12 u 3atem
c00TBerCcTseHHO B pabovyio kamepy 4 Kaxgoro
#3 XCMNNEXTa NHEBMOYAaPHUKOE 3, NPUBOAR
8 B03BPATHO-NOCTYNATENLHOE ABUXEHNE NOP-
wenb 5. N0 AeACTBMEM KOTOPOFO OCYL{EeCTB-
NRIOT paspyusenue NOPoAH. .

fipn pasHomepHon pabore nresmoyaap-
HUKOB 3 3330p MEXAY NORNPYKMHEHHHM KN~
navom 14 u eTynxoid 13 Apoccensipyouierd
ycTpoacTea K2XAO0N U3 NOABOASLLMX CEXUNA 8.
9, 10 oauHaxos w. crefoBaTentHo, 8 pabouyio
xamepy 4 KaXAoro nHebBMOyAapHMKa 3 nocTy-
naer PaBHOE .KONWMECTBO CXATOro BO3AYXA
NPU OAKHIXOBOM NIBNEHUN, -

- Ecnvi xe pasHoMepHOCTb paboTu nHesmo-
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10

15

YA3PHUKOB 3 HIpywWwaervca scneacTave BO3- 20

MOXHUX AeHOPMALNA NOPWHSA 5, NIMEHEHKA
TEMNEpaTypHOro PexuMa NHEBMOYA3PHIKOD
3 wau apyrux $axTopos, TO 3330p MEXAY NOA-
NpyXUHEHHEIM xnananomM 14 u eTynxkoR 13 n>

MEHAETCA NPONOPUMOHANBHO CONPOTUBAEHWIO 25

notpebuzensn. Ecaw, Hanpumep, conpornene-
Hue noTpebneHNIo CXATOro BO3NYX3 NHEBMOY-
papivkom. 3. CBA3AHHEM C noasoAswWeR
cexyuen 8, ypeanunnoce, Yo pacxoa Bo3AYx3

T3M YMEHBIMNCR W AaBAEHUE B BuxOAHOA ka- 30

" mepe 12 B03pOCNO0, @ B BLXOAHLIX KaMepax 12

cexyud 9 w 10 pacxop CXarToro BO3AyXa W
* CKOPOCTB €10 ABUXEHNA MIHOBEHHO BO3PACTa-
JOT, YTO BHI3LIBAET NEpemelieHme xnanaros 14

-

4

B HANPABNEHUW K3MeEP 12 B8 NOABOARWNX CEX-
uunx 9 v 10, ymeHbwan 3230p Mexpy N Anpy-
_ XUHEHHMMW xnanaHamu 14 u etynkamn 13
ynoMaHyTuix cexuud. C nomousio Gecxoney-
Hon-rubxom Taru 22, orubaouien Heno[BUX-

_uue 7 n noasuxnuie Gnoxw 21, xnanaw 14

népemMewaeTca 8 CTOPOHY yBenuueHus 3330pa -
8 NOABOARAUIEA cexuun B, 4TO ABTOMATUUECKN
BOCCTaHaBNNBaET pasHoMepHYO pabory ecex
NHEBMOYAapPHNKOB 3. )

. ®opmynansobperennn
Pacwuputens CKBIXUH, BKNIOUIIOUHA
pa3MeuieHiue 8 xopnyce nHeeMoyaapHue
MEXaHU3IMB W BO3AYXOpacnpeaenntens, No-
nocts KoToporo coobuiena ¢ pabounmu xame-
paMu NHEBMOYAIPHEX MEXSHHIMOB, O T A U-
YA UWHUACA TEM, Y70, C UENLIO NOBLIWEHHA
HaAEXHOCTH paboTu pacwhpuTens nyrem ae-
TOMaTHYECKOTO NePepPacnpesenecHUN pacxoaa
B03AYXa B NHEBMOYA3PHEIX MEXaHN3MaX, O
cnabxen Gnokamu, a Boagyxopacnpeaenurent .
BHNONHEH CEXUNOHHBIM C NOABOAOM KaNA0A
cexymm k paboven kamepe KaXALro nHesMoy-
ZAAPHOTO MEXaHU3MA, NPy 3TOM oann 13 Gno-
XOB HENOABMXHO PalMeulen B UEHTDANLHOA
4acTW BO3AYXOpacnpeaennwrens, & Apyrve yc-
T3aHOBAECHH B CEXUMAX C BOIMOXHOCTMIO Nepe-
MetleHu W XaXANA W3 HUX CBA3AN C
HenoasuxHuM Gnoxom nocpepctasoM Gecno-
HEYHOA rMBKON TAMW, NpruyeM KaXAAN CeXyns
803AYXOpatnpenesuTens UMeeT noanpyxu-
HEeHHHA XNanaW, xoTopu@ ces3dan ¢ Gnoxom,
YCTaHOBNEHHLIM B 3TON CeXUUN,

W N

7277

Y

Ay -

._.-5.

NN NS S 8 NN N AN
.

. IR NS SN LN S N Y

pue.1




1677225

\
q\\\\\\\\\\\\\\\\\\\\\\’ﬁ ’Q ]
N\ Q)

J‘E‘.“““\\““..-“‘\gy‘ :

%} :
ANN\\N ZO DN
:Il oL 222222 RLLLLL 171~
| | | H:§- .
n o ¥ 2 _ 2 n a2
. @uzd '
) : Cocrasurens Jl.YepeneHxuna _ :

- Pepaxrop B.®ensgmans .~ Texpea M.Mopreman ) Koppextop T.Naavn
3axa3 3091 Tupax 359 NoanwucHoe

BHUWNNU MNocyaapcTBeHHOro KOMUTETa 0 vizo6pereHuaM OTKPLTUSM NPU l'K.HT'CCCP
113035, Mockea, X-35, Paywckas nab., 4/5 -

Mpon3soacTeeHHO-N3AaTENLCKMA KOMBUHAT “NaTent., 1. YxropoA. yn.larapuwa, 101




[state seal] ~ Union of Soviet Socialist
USSR State Committee

on Inventions and Discoveries of the State

Committee on Science and Technology

SPECIFICATION

OF INVENTOR’S CERTIFICATE

19 SU
(51)SE 21 B 7/28

(11) 1677225 Al

(21) 4696570/03
(22) May 29, 1989

- (46) September 15, 1991, Bulletin No. 34
(71) Scientific-Research Mining Institute
(72) E. A. Ivanenko, A. D. Zaytseva, and
L. V. Sidenko

. (53) 622.233.051.77 (088. 8)

(56)° USSR Inventor’s Certificate

No. 1167294, cl. E 21 B 7/28, 1983.

USSR Inventor’s Certificate
No. 1273490, cl. E 21 B 7/28, 1985.

(54) BOREHOLE REAMER

(57) The invention relates to the mining
industry and can be used in pneumatic
hammer mechanisms for reaming
boreholes. The aim of the invention is to
improve the stability of operation of
pneumatic hammer

[vertically alohg right margin}

a9SU anl677225 Al

mechanisms by automatic redistribution
of the air-flow. The reamer includes a
body; a pilot guide, a set of pneumatic
hammers mounted in the body, and an air
flow distributor with stationary pulleys 7
and movable pulleys 21, encircled by
endless flexible linkage 22. The body
consists of feeder sections in each of
which there are inlet 11 and outlet 12
chambers and a throttling device,
consisting of bushing 13 and spring-
controlled valve 14 with openings 15.
The valve is attached to rod 16, on which
springs 17 and 18 and nut 19 are
mounted. When the rhythmic operation
of the pneumatic hammers is dlsrupted
automatic equalization of the air feed to
each pneumatic hammer occurs because
of the presence of flexible linkage 22. 3
drawings.
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The invention relates to the mining industry and can be used in pneumatic hammer
mechanisms designed for reaming boreholes.

The aim of the invention is to improve the reliability of operation of the reamer by
automatic redistribution of the air flow to the pneumatic hammer mechanisms.

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A—A section in
Fig. 1; Fig. 3 shows the B—B sectionin Fig. 2. , '

The borehole reamer includes body 1, pilot guide 2, a set of pneumatic hammers 3 that
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air
flow distributor 6 with stationary
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible
linkage 22. '

The borehole reamer operates as follows.

The reamer is placed on the bottom of the borehole, rotation is initiated and
compressed air is supplied to air flow distributor 6.
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet

chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock
occurs. . -
During rhythmic operation of pneumatic hammers 3, the gap between spring-
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is
supplied to working chamber 4 of each pneumatic hammer 3.

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in
proportion to the resistance of the air consumer. If, for example, the resistance to compressed
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then
the air flow at that point would decrease and the pressure in outlet chamber 12 would
increase, while the compressed air flow and the air velocity would instantaneously increase in
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring-
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is
displaced toward an increase in the gap in feeder section 8, which automatically restores
rhythmic operation of all pneumatic hammers 3. ‘

Claim
A borehole reamer, including pneumatic hammer mechanisms disposed in the body and
an air flow distributor, the cavity of which communicates with the workmg chambers of the
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections
with feed of each section to the working chamber of each pneumatlc hammer mechamsm,
where one of the pulleys is disposed in a stationary manner in the central portion of the air
flow distributor, and the others are placed in the sections so that they can move, and each of
them is connected with the stationary pulley by means of an endless flexible linkage, where
* each section of the air flow distributor has a spring-controlled valve that is connected with the
pulley mounted in that section.

[figure under columns 3 and 4]

[see Russian original for figure]

Fig. 1
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[see Russian original for figure]

4—A4

Fig. 2

[see Russian 6riginal-for ﬁguré]

B—B.

Fig. 3
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